The results of nine CCD photometric observing runs on KPD 0629-0016 are presented. During six of the runs measurements were obtained alternately through B and V filters. Four periodicities, for which there is good agreement between the frequencies identified in the B and V data, were extracted: these lie in the range 46-81 min. A fifth lower frequency appears to be definitely present, but is very uncertain due to aliasing. The ratios of the mode amplitudes measured in B and V, and the phase differences between variations in the two colours, are compatible with pulsation theory.
I N T RO D U C T I O N
The literature on observations of slowly pulsating sdB stars (PG1716 stars, after the prototype PG 1716+426) is still in its infancy. Studies of only a handful of stars have been published to date -PG 1716+426 (Green et al. 2003; Reed et al. 2004 ); PG 1627+017 (Randall et al. 2006a ); PG0101+039 (Randall et al. 2006b ); PG 1338+481 (Randall et al. 2006c ); EC 21324-1346 (Kilkenny et al. 2007 ) and HE 0230-4323 (Koen 2007) . Two hybrid rapid/slow sdB pulsators have also been discovered: Balloon 090100001 (Oreiro et al. 2005; Baran et al. 2005 ) and HS 0702+6043 (Schuh et al. 2006) . We add to this small collection of papers by describing the discovery of pulsations in KPD 0629-0016.
Very little has been published on the object since it was discovered by Downes (1986) to be a V = 14.9 mag subdwarf B star. Wesemael et al. (1992) obtained Strömgren photometry of KPD 0629-0016, and this was used by Villeneuve, Wesemael & Fontaine (1995) to derive a y-band extinction of 0.7 mag, T eff = 26 766K, and 5.2 log g 5.5. These attributes place it within the region in the T eff -log g plane occupied by the PG1716 stars (e.g. Fontaine et al. 2006) .
The next two sections of the paper describe the acquisition and analysis of our photometric data, and a brief discussion is presented in Section 4.
T H E O B S E RVAT I O N S
Pulsations were discovered during the course of an observing run with the Steward Observatory 2.3-m Bok telescope on Kitt Peak, Arizona. The telescope was equipped with a CCD camera with a 2048 × 2048 chip; operated in 3 × 3 pre-binning mode (giving a E-mail: ckoen@uwc.ac.za useful scale of 0.45 arcsec pixel −1 ), the readout time was 24 s. All measurements were made through a B filter.
Follow-up observations were made with the SAAO (South African Astronomical Observatory) CCD camera mounted on the SAAO 1.0-m telescope at Sutherland, South Africa. The SITe chip size is 1024 × 1024. No pre-binning was used, as this gave superior results -however, the readout time was an excruciating 60 s. Measurements were usually obtained alternately through B and V filters, although only the B filter was used for the first run, and only the V filter for the last. Given that the exposure times were of the order of 2 min, this means that successive measurements through a given filter were usually 6 min apart.
A log of the observations is given in Table 1 . Photometric reductions were completely standard; differential aperture magnitudes were obtained from the Kitt Peak observations, and differential profile-fitted magnitudes at SAAO. The results of the photometric runs are plotted in Figs 1-3. The pulsations are very obvious in the first run, but somewhat less so in the results obtained with the 1.0-m telescope. This is due to the lesser light-gathering power of the smaller telescope and the poorer time sampling.
We have also obtained eight low-resolution (∼9 Å) spectra of KPD 0629-0016 with the Boller & Chivens spectrograph on the 2.3-m Bok telescope (see Table 2 ). Meticulous cross-correlations of these spectra gave radial velocity errors of about 15-20 km s −1 . Since the overall s.d. of the determined velocities was 15.0 km s −1 , it is unlikely that the star is a radial velocity variable.
The spectra were combined, and line profiles compared to those of zero-metallicity atmospheric models by G. Fontaine (University of Montréal). The best fit was obtained with parameters T eff = 27 781± 270K, log g = 5.527 ± 0.041 and log He/H = −2.746 ± 0.118. We are grateful to Prof. Fontaine for supplying this information.
The agreement between the photometric (see Section 1) and spectroscopic determinations of temperature and gravity is good. the peaks near 23 d −1 on JD 245 4098. The variability in the peak amplitudes could, of course, be due to either (or both) interference between unresolved modes, or to intrinsic amplitude variability (due to redistribution of pulsation energy amongst different modes).
An amplitude spectrum of the combined SAAO B-filter data can be seen in the top panel of Fig. 6 . The spectrum reaches a maximum at f = 22.88d −1 . A sinusoid with this frequency was fitted to the data by linear least squares, and then subtracted from the data: the amplitude spectrum of the residuals is given in the second panel of Fig. 6 . The results of three further stages of pre-whitening by best-fitting sinusoids are plotted in the figure. The amplitude spectrum of the final set of results left after removal of four sinusoidal components still shows several mounds of excess power, but it is not obvious that these are meaningful.
Results of the corresponding analysis of the V-band data are displayed in Fig. 7 . There is good agreement between the two sets of results. Numerical values are given in the first four lines of Table 3 -for two of the four frequencies aliases have been identified. This is of course hardly surprising given that the observations are from a single site, and that the amplitudes are very low.
The spectra in the bottom panels of Figs 6 and 7 are compared in Fig. 8 . Inspection of the diagram suggests that there may be matching features in the V-band data for peaks near 9, 18 and 35 d −1 in the Bband data. More detailed plots showed substantial frequency offsets between the B and V spectra in the frequency range 4-13 d −1 , but much better agreement near the two higher frequencies. Frequencies in which the spectra reach local maxima are listed in lines 5 and 6 of Table 3 . There is excellent agreement for the lower of the two frequencies, but not for the frequencies near 35 d −1 . The formal s.e. for the difference between the B and V frequencies, expected on the basis of the uncertainties given in Table 3 , is 0.03 d −1 ; the observed frequency difference of 35.30-35.23 = 0.17 d −1 is therefore more than 5 s.e. in size. The situation is complicated by the fact that the formal s.e. values are known to be underestimates for data such these -characterized by autocorrelation in the residuals -hence no definite conclusions can be drawn.
It may be seen from the above that there are five very likely periodicities in the light variations of KPD 0629-0016, with a possibility of a sixth. In order to improve on the parameter estimates in Table 3 sinusoids were fitted simultaneously to each of the two data sets. A non-linear least-squares method which optimizes the fit with respect to each frequency, amplitude and phase was used. In order for the the phases of sinusoids fitted to the B-and V-band data to be compared, the same aliases needed to be used for the two data sets: the frequencies extracted from the B-band data were used for this purpose. The results are given in Table 4 -these clearly differ very little from those in Table 3 .
C L O S I N G R E M A R K S
(i) There is considerable low frequency (<15 d −1 ) power left in the V-band residuals (see the bottom panel of Fig. 7) . It is clear that at least two additional periodicities would be required to describe these variations. There is also non-negligible residual power at low frequencies in the B-band data (bottom panel of Fig. 6 ). It is conceivable that these slow brightness changes are due to variability intrinsic to KPD 0629-0016. A larger body of data, and more careful treatment of the data, will be required to establish this. Important relevant factors are differential atmospheric extinction effects; possible low level variability in comparison stars; and detrending of the data.
(ii) The uncertainty in the longer periods is further illustrated by the fact that the lowest frequencies identified from the B-and V-band data, respectively, are 3 d −1 aliases. (This assumes, of course, that the true frequencies are indeed the same -this does seem reasonable, given the close correspondence between their fractional parts.) (iii) The frequencies and amplitudes found are unremarkable for a PG1716 star.
(iv) The ratios of the amplitudes measured in B to those measured in V conform, within the errors, to what is expected for modes with 5 (Randall et al. 2005) . The same applies to the phase differences (see Table 4 ).
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